The fatty acid profile changes in marine invertebrate larval cells during cryopreservation.
The development of cryopreservation methods for embryonic cells and larvae of sea animals offers a great potential for marine biotechnology. Larval cells of bivalves and sea urchins were frozen to -196 degrees C using traditional cryoprotectants (Me(2)SO and trehalose) and the cryoprotective mixture developed by us. In addition to Me(2)SO and trehalose, this mixture contained an exogenous lipid extract from mussel tissues and antioxidants. A positive effect of antioxidants (alpha-tocopherol acetate, ascorbic acid or echinochrome, the quinoid pigment of sea urchins) on cell viability became significant only in the presence of exogenous lipids. Antioxidants added to cryoprotective mixtures did not reveal visible cryoprotective activity when used separately. To better understand the mechanism of the protective effect of exogenous lipids on cell membranes of sea animals, a comparative analysis of the fatty acid (FA) composition of total lipids in larval cells before and after freezing was carried out using a gas-liquid chromatography. The results indicate that freezing-thawing has direct effects on the FA composition of major lipid classes in marine invertebrate cells, and these effects can vary depending on the provenance of the cells. We have found that (I) both cell viability and the FA profile of cell lipids after cryopreservation depend on the cryoprotectants used; (II) an amount of saturated, monoenic and polyenic FAs changes significantly after cryopreservation. We assume that the addition of the exogenous lipid extract in form of liposomes could promote a renewal of disturbance areas and prevent from membrane damages during freezing-thawing.